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(54) LASER BEAM MICRO MARKING DEVICE AND 
MARKING METHOD 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a dot marking 
device and a marking method therefor which enables to 
obtain a down mark shape which is minute but excellent in 
its visibility and correctly forms such a minute dot. 

SOLUTION: This device is equipped with a laser oscillator 
(10), a beam homonfeer (20) to smoothen an energy 
distribution of a laser beam irradiated from the laser 
oscillator (10), a liquid crystal mask (30) to make the laser 
beam into a transmittal/non-transmittal status by a control 
driving of the laser beam compliance with a displayed 
pattern, a beam profile changing means (40) to transform 
an energy density distribution of the laser beam into a 
given distribution shape form corresponding to one dot of 
the liquid crystal mask (30), and a lens unit (50) to form an 
image of a beam transmitted through the crystal mark (30) 
onto a semi-conductor wafer surface by a dot unit. The 
maximum length of one liquid crystal mask dot is 50-2,000 
u m and the maximum length of one dot by the lens unit is 
1-10 um. A peripheral wall of a hole opening of the dot 
mark formed by the device is cut in a sharply slanted 
shape like, for example, a barnacle shape and a difference 
of contrast between inside and outside of the hole is made 
extremely large. 
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L TfiffS O^-t* - V & b . buI2 fcT- A * *J-r 
•Y-ytcJ; y^SWhSixfeU— tf't'-AS:mflB?SS-7^^ 
Kl«t4it. HulEt'-A^n^ r -f ^^^#©^mf 
SEJShI^A^© Ky h7 h'J y^^lc^fJt&t-^IBI— 
X«DKs» hvhUs'^AtTfllJS'rftClk. HufBti* — A 
30 ya^T'T^^m^SSraig-r-SU— tft*— A©x.^;i/ 

s^BuiBt'-A^n^yr^^atckyms© 

IBU>XzL^i/ htcJ; y 1 Ky h©*^:M$^l — 1 0 

©ri:<. buIHI Ky h c^i: ©iPXSII^ S: 1 . 5 — 10 
a» m t "T -5 i i: 7J>gfc& b ^fcSi e> S * b i> . 
[0 0 4 0] -ErbT. lirKffiA7X9»c^r& U— if If 
40 -A©MWt±, if*«l 2tcSB^bTv^i:fc 

y, -jgfiawxii^a^A^tc^bTu-ifif-AS:* 

-^tctt. v-^&^fiJbTffiSvxi;_h^^3»->^ 
Sii:Sc:i:75»S*b<. ^T©v-i? MbrlWt 

ss^tiigiffl^sftt^^!!!' y ^-r < . =1 x h 7 v 
^y^fflbA^-i^v jfeaE**&auB-r - 

ft6.©SSl*«»^@IM$ft-2.fc». 3©*SE*^©^ffl 

50 e^-K. ligoMittSHtt- iJSWicSoTis**^ 



(7) 

11 

V— ^fltS^fc-tCDSfS^tttCfcUHUlE^a 

[0041] Huiet'-A^o^T-rvu^^-e^^^L/ 

&£-tf:*U;J:<k<. d<D»£lctf#4fl 5©%H^©cTi:< 

BE«IBIH«:IWB*ftv**©l Kf h 0 0~ 
10ffif»cK^r<bci:««a*L^. JE»c. MS L< lift 

[0 04 2] 

*®7~*>^jR3i2:&8^fc:j£«Ufeffi«a-?$ 20 
»J . B 2 fctt-a - * V ^GDr^fifc 

MIIr)1;< fcsSWfc jR-rKiBBt?* 5 . 
[0 0 4 3] 01tfet>T. »#1 Ottl/— !f3§i8S, 
2 Ol±t*— A^i^-^-tP- 3 0liftl7Xi/. 4 0ti 

[0 04 4] *HiS«t&oTtt, U-fMSlO* 
-f -5U-- tfjfcjfc. *f t'- A* 7-^ -9*2 0 SrilL 

(b) »cj«»-r«. 

[0045] d ? LX^JV^-mi&ftlfitf&l—fcf&M 
Stvfcl/— »CV>-CJSfi-7^.f 3 OOD^StcMSt 

fSfiVX^ 3 Ott/A<*ne>*vTl , 'S 40 
«* ■P K^rS© V - * > ^ — V & •? * ? _k KMWlMm 

-racfctfRTfre&y. 02tc^-r^i:<tuseu— 

A*^ei/^-f-9 i 2 OICi y^^ixfcjg^ (B) t [SI— 

[0 0 4 6] *HfigW^feo-C, tulEffiSvX^ 3 OK 
lO-CMSt-ra^t*- KyhHT'5xlO~10xl 
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-t£-5<ft3l#;&-5. frfrSfim&mt LTtttt3|5*»e.4>» 

[0 0 4 7] zjcXffiftltC&oTtt. ±fe^^vx^3 0 

7 7^^iM4 0ti(lrt-5. C:Ot'-A/D77>f 
;UM8§4 0 liBBfBStS^ A? 30ffl7h'Jyf XtflC 
gB£*ifc^*©i£i§,»C#X£?U-c|S]C<^ hU 
@S^!)^*i,Tl^. «£oT. 3 0 SSigLfcL' 

— tfmt. l»l»:^J5l/TKy hrfcKBufgt'— A:/ 
n7 7 -f;HftS4 0 SriliiU-C, t'-A^^e^-f-y 

x~\tmi£<?)z:t<m&^*? 3 o Sriiigbfc^rou— 9 s 
jttS:. fc*-A7n7 7^;u^MS4 0S:»i§£t!:-C. -t 

^.3 0 feiiifiS-tir-Stirfcfc*— Azfa v y /;i/fM4 0 

[0 0 4 8] t*-A^n 7 7 -f ;i-W4 0 SliiLit 
U— y^ttuyXa- y S5 OKi UiRe>tu *SS#* 

■7-* ■> 3L^mwK%Q~ b «k e» fc-r 

£#-&lcli. *©v-*:y^ffi£lfoteu>Xi:®R8©ffi 
5 2 a :/#fireHfllS? 

K&m 2 t\,T ^ mm jS**-e« $ H-jffl & c Ofi 

W^^ie#l-fc7j«7!>>^ffl^ix. f)x.«He-Nel/-f 

[0 0 4 9] ±IEk*-A*^->*^->r-9 f 2 Oft, #|jU£;tf 
•> 7 vlttffli** =^—35^^ 5: * o u -if jfc & . 
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[0 0 5 0] Jhiet'-A^a7 7>r^SlS4 0\±. ffi 
KIT— A^S^-flf 2 OtcJ: V¥-mitZhtz.x.*)V¥ 

mm vuzw&t & *> © -e & z> . 

[0 0 5 1] 03 (a) ~ (c) It, *&WIZ&2>£- 
A^D7 7>f;i/^M4 07?^ftSJl5i*;i/*- &g 

«e*.\ [!U0l*i/ — !ftlfcicJ:<& 1 K 

5rLT*?IK |BJ0K5Vr^i: < t*— A*^:r->f-!f*2 0 

i±» tf— a/d 7r-f;HEftS4 0K«k uraa (a- 

1) ~ (c-1) tC;gc-rj:*JI/¥— &4ftfH* (B) 
tt-Tfi. RIB (a) t?I±. g&HfiaASitJf^s/rvft* 

b^—y-tfBl&2tiZ>. 

[0 0 5 2] mm (b) T?tt. t'-A*^Ei/"^-r-b i 2 o 

. k * y ¥»ft £ *i x ¥ - *B## & *» i/ — - 

(B) IcSEifcSfvO**. CUi&llft 

h-5 OKiyjg/h^iirT, ^Stftf^i^W 
©JStfcK-f > hKJRUfrafc. IBIS (b-1) KjR-Tcf 
£<9x<"3iB5»cllh'2' hB£tfB<. .i.^*©^® 

ti-5. |SJ0 (o-l) tc^-T^Ti: < fc'-A*^e->* 

t-ff2 0CJ; y¥iMbSfifci*fl/*-*«#**:*» 

■3 u — & tr- a -f □ ^ t -r jvmm& 4 0 tc* y tat 

W&fflidKLT^&SJiaKs' MBttttHB (o- 

2) tc^i"^i:< Ks» hrt»«ffi^**»caf6iitfl:i: 

tic, Jg^A'HfiSt&^fcK-.v bl&Wfi&btiZ. 

[0053] z?vr-i&Vi$:m-?2>*mwmm.iz&vi& 

f&ZfrZ by hv-^li. 0Jx.tf04 (a) tc^fE* 

hi:*-©jf52£©nj§B£ic;*:;£$:i] > h7^ h*^§e>ii, 
Wt^i^lA'^Siitt y tcSiy # 

s < . [sjb#ic k s» bmm&K.mmtm#itfi 

©^s>asfl©&it^ t ^rtsp^&o 

by b<Dffifr&?>-tfmMKi£iEl\2>&oizte2>. Mk:. 

miiBKy b<D!®mmictsvzmo$fift<Dp : 3m.MrfMm* 
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A«-eT#K«JW * « ^. «/>«fifat*» 6 4 * K s» K 
y ttBtt £ *i * . 

[0 0 5 4] fR/JifeK? Kv-^fcl* 

S^JIStfl-l 5 pm®lN&l6H»c&y. 
0. 5 — 1 0 COi^^-tlSfeO Kj/ h^? — 

*&J&jft-r&Ktt. >*l/yXa-v hCSP^S^iftc 
«fc V x >»>W©«ffi©M«^-f V h S3 -5 

10 ©1 Kf t U ffl 1 A«5 0~ 2 0 0 0 mt'S 

Htcli, BuiEt'-A^n^-Ol/ 
tMBBft -7.x* fc a>ffiBNIMrf& 

*S#UcSUt££C->p-r^. tit*. *^93lcfeo-Ci*, 
017 KSJ^Ti&ffitf— A^n 7 7 ^;i^ft$g4 0 t 
huBB?SS vxc? 3 0 h©B2BPaPflXS:*oie?Si.-7X^ 3 
oral by b<n»*.M2 y»o~i ofifics^rsiga 

20 y. r>x^BtcKI*SixS4S»*WW'S:t»©i:«C'5. 
[0 0 5 5] ^^©.hiHt'-A^D 7 

#1^4 o ic ck ^ u— *?%<D ^*-)v*f-mm&1f>a>M®33 

-af«^*OSE»K9iB-e*«. *^JS^t?l±> HIW^ 
•^fgJ- (Diffractive 0-ptical Element) SrffflLtP 
-5= @6 (b) tt5x5Kyh©ISS7^3 0i;. d 
fiKl#j£l/-Cffi£*tfcl3C< 5X5 K» h'(DH*f*#« 
t*— A7*n 7 7-f;i/^VXi7 4 0-lfcS: 
30 TOkUBBUfeBSB^**. 06 (a) l*B!fse?ffiS^ 
x. 9 3 0 £^ L ThuI2 t*- A ^ a 7 7 -f x ^ 4 

0 - 1 •& SiS L fc t. # © U — y*3fc © ^ ^ 
CDSeiftKBS:nvUrv>S. B 7 tt»12@«f«!|NB^ ffl« 
ifi&fllAMK:^ 1/ ^SB-eft y. HBtc^-r^i: <B 

[0056] -r^*)*,, BoiEk'-A*^e^>r-y i i ok 

«k y^ffiaupBttSft&L'-lfttl*. HufBt'-A^D 
40 77-r;^ilvXi/4 0-l©l^KAW^ix-5i:, 

BfflUcHWL-r. 06 (a) fcw-rcri:<^fflaJ»cia*» 

■5 \,z-z>i\xx.*)v*f— gsmtm, < « y . ^S5ictRi^T 

T. Bui2@&f©ftg£.U : PiaBIl±u-- 9*3fl6fflB«r*#S:St 
^■T*i4:^<t UifaiStvS. 

m&tf'Obizmdiztizii. $a£*i&Ks' h-?— * 
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04 (b) K^-r^t <gg< R-z>mmwtri&&mzfc^ 
[oo5 7] m8\±mummmiimm^mm^mm 

— 4 3 Sr^L-C^^^A^-r^jgiaS^af 7A44 

ITTa. D^7A4 4 ^Bul5#Mifei: « 

&7°n7 7>OUGQff£3fc (tfSxlf. 3 0 £jg 

i&LfcU— 9*3fe) SrASlf^lt-ScitlcJ; »J. *d^A 
4 4_htci|P^X^4 1 lc#?3EL7cfc*— A7°n 77 ■< )V 
tff$££*vS. CI 7 irI^ii5*Dif7 7-f ?3fr^ 
ffm*- Ji8E35tt«f9Kifitf * t*-A7" n 7 y -Ol^&v 

x^4 o- 1 tmvjLWK^m^'t btaua^ ittft 

[0 0 5 8] «t#. HUSEIIP^X^4 ll±. #0;U£0 7 
fc**ttK:jft-r^i: t:J8A»4 1 a fc 

u **««s:«»©iaw«h?-«©*38as4 lbt 

U *<z>cf>ffl£t«*3ifias4 1 o fc btMt^.. *» 
H§tcfeoTlt. 01 Otc^f «kei^mitaiiP^'X^4 1 
®^S^SI54 1 b fcJ|L4:&¥32§AU: IT«U. £ti 
£*r©**fc'-A7 0 n7 7'fVl/^#l£§£: LtMt^c 

[0 0 5 9] II Hi|H|g§P7*:7 4 1 &7 h U 

«tcgaL/ik'-A^D 7 r -<^Kift»irasiPvx^ 4 

1 SrSiibfcU— *3fe©:t*^*— SfeflWMfr&jftL-CV* 

lii§P7Xy- 4 1 ftSii-r & £¥58iigP£Si®-r33fc* 
<J/oi§-T* fey. 4>*A&3fttS¥Xii 
3fc l±*g®#i® £ *i ^ & & L, 

9 > 3fefc¥^9x"WC!>a9K:fflitt-Sk. ±12 

[0060] 01 2i±ftmmmo)mik^*9$:mmi,r~ 

C«fc*U£l Ky h© V-4r>^lC*TbT3 X 3 Kj- 
?£l|7*y-4 5&&/B-f tLT, ;ffljSS7A^4 

Micky. tW8«*vx^4 5iC3W»{t**ufcU— !f 
ftfeAffTSi:. 011 (a) tCatl/fe^*^*— £X 
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[0 0 6 1] 01 3l±JS#f^S:*!lfflUfct'-A^'n 7 

SSffilSrStL-Cl^-S. |5I0^-rWIl±. tf— A7 , D77-f 
;H£&&4 7 i: LTi!ii07'fd'Dl'VX7U-ri&7 h 
'J s/y-JMKtcSBl/T&y. Ht'-A^D??^^ 
S4 7S Ky h#fi£T-iiiiUfcU— tfTfeWi^yi/^-SS 

mm (a) »cs«-rirk<iH«v^'>s/r>» 

WSrMb. *®7^&teSK&;!xtfg§P-*8;i:it®UT 

10 [0 0 6 2] 01 4l±J|Uc "7 h U ^ttVCiS-JSffliiP 
&^J&Lfcg§P7Xy-&t:-A7°n7 7'OL'^&S4 8 
i: brf!Iffl-rs^!l$:^b-C^-5. i®09K.«ktvH:. Eltff 

U. t*— A7°n 7 7-fJI/. -r&*>?»fc'— A©JMK-e<Z)*> 
«D©fctt*fctt»T?**. 09*. tf. tfffiiMnoXMftfcB 
15 (a) CD £:< ic"T -5 l§-£-tcW:. tCD^OR 
PSrilJg-r-5 t*— A*^^-f ifl 0 K<k yi^M/^- 
*KUE»Sft. RH (b) KmrtZt. <JjB0)&m*ft 
20 «K«ofeHnJIMK&8JB-r*»&K:li. BHn&iiiB 

[0 0 6 3} £Lh®Stqii^&t>qii6^«:J:^»c. 

If, ^^-7^^^^3150 3/2 0 -1/100 
O* S S ©«/Jx * K y K v — * > df ft T&fiScT 4 £ fc #T- 

fc**91«*©»««'ff3K»c»6*b«fc*. v-*>y' 
& x ^SD»c#«4i: AKj&aiJSi: if * K y 

*» ^MK-a-g-r 4 %> OT-* 4 o 

[01] 3fc%q|CDfR/Jx Ky — ^V^Sfflfc U— 9*3* 

[0 2] 4c%qBKB(c£»l«ffiA7X9 0^^ji-> 
40 Ktfco TJ&£Sai£ Ky K v-^ U— 9 f >fe©a:^;i/^ 

[03] 7fr%wmw.Kis\-}z,if:-&7ay7 4)\'mwm 

lets t'-A7°o 7 7 -r^©^g&^icSo'#^fiS$ix 
[04] faE*OKy KV— ^4:**©tC«k«Ky hv — 
[0 5] S^OK? h7-?i*lfCJ:5 Ky h7- 

[06] ®mmgizmmist~±t&t'-&7°n7 7'(&m 

50 M&tRfflb^&dOlf— A7*D7 7^yi/09Ktt^C!) 



17 

[0 7] mt&t'-i*zfny 7 J JvmM&K&mzti&M 
[09] |B]*n^77^ s/^ft^fSHHci-Sfc'— A^n 

[0io] ®iR/3ii®i£S:*rrsp§n^;^©3pM0 

[011] |HIIiP^A^A^P)*^t*-A^D7T-1';U^ 

[012] ?KS^Xd7S:fcjffibfek*-A^ , n3'7'r;^ 
[013] JaW^SrfiJfflbfcOMUVXTL/'r^ck.S 

[014] mf&temC\^7.2lZ£2>K:—A7°n ?74)\J 
$5. 
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[015] Jfcift&gln^** ffliaMtifflMn^ 

[016] 5^tKK.££&|gte©l&fiJ§0T-;&.5. 
[017] jSI^A^iit'-A^n??^;^!®^ 

S:^iftHa0T'fe 
[018] V— jRft&Ks' h^-4rV^ 

S©-^ s^-f £#«/&0-c;& £ . 



1 0 ifftSS 

10 2 0 k*— A*^5/^">f ¥ 

3 0 Mvx^ 

4 0 t'-A^D7 7^f;«g 

4 0-1 t'-A^D7 7'f^7Ai' 

4 1 Ha7^ 

4 1a jg3fcgB 

4 1b ¥3g$gP 

4 1c igiggP 

4 5 Ifi7^ 

4 6—48 k*— A^Q 7 74JI/&&& 

20 5 0 fti'Ms yX=L- y 



[01] 




[02] 




(11) 



mm 3 ? 11-156563 



[@3] [04] 




(a) (b) 




[06] 



30 




(a) <b) 



(12) 



t&m*¥- 11-15656 



[08] [110] 




44 *ny5A 



[09] 




[011] 




(13) 



ftffi¥ 11-156563 



[012] 



45 ftffl7A* 




[01 3] 



30 »fl7Xi' 




[014] [015] 




(14) 



1ft 11-156563 



[01 6] 



[018] 



/ 
v 




/ 

V 




(a) <b) 



17' 



1 2 3 4 5 6 7 



4. 




i > 1 



^12 Si "^10 



10 iMJU2-5*X**/t>^ 
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